In this paper, we provide empirical evidence for understanding the growth behavior of China's new generation of information technology (IT) industrial firms and the impact of innovation and market power on them. Based on the data of China's new generation IT industrial firms covering the period 2000-2007, we use ordinary least square (OLS) and two-stage least squares (IV-2SLS) methods to study the effects of innovation and markup on the growth of China's new generation IT industrial firms in the framework of Gibrat's law. IV-2SLS estimations show that: (1) Innovation and markup have positive and significant effects on the firm's total revenue growth rate, but have no significant or negative effects on the growth rate of the firm's total assets and employment. (2) Innovation has a positive and significant effect on the firm's mark-up. The results indicate that for China's new generation IT industrial firms which are technology-intensive, improving the technological innovation and market power will reduce the firm's input and increase the firm's output. Innovation can significantly increase the firm's mark-up. (3) From the perspective of the dynamic evolution of a firm's growth, firm size has a negative and significant impact on the firm growth while firm age has a positive and significant impact on the firm's growth. In addition, we also examine the different effects of capital intensity and export demand on the firm's growth.
Introduction
The aim of the paper is to investigate the effects of innovation and market power on the growth of China's new generation of information technology (IT) industrial firm. Here, we discuss the characteristics of the new generation IT industry and provide the research background, which can lay foundations for further study. Information has always been an important carrier for the evolution of human civilization. From words, pictures, voice to today's high-definition video, the rapid change of information technology is changing human production, living and consumption. Compared with traditional industries, IT industry has stronger incremental effect, multiplier effect and technology spillover effect. Its development has surpassed the IT industry itself and is becoming the engine of technological innovation and industrial development in various fields. The development of the IT industry plays an important role in promoting national scientific and technological innovation strength, promoting economic and social development, and improving national overall competitiveness. In the Decision of China's State Council on Accelerating the Cultivation and Development of Strategic Emerging Industries in 2010 and the Outline of China's Twelfth Five-Year Plan for National Economic and Social Development in 2011, the strategic deployment of accelerating the development of the new generation IT industry has been clearly defined, and the six major industries including the next generation communication network, internet of things, three-network integration, new flat panel display, high-performance integrated circuits and high-end software industry represented by cloud general equilibrium model, and studies the effect of R&D funding on long-term growth and industrial concentration. Luttmer [26] also uses the general equilibrium model to describe the effects of stochastic factors of productivity and capital accumulation on the firm's entrance and exit, growth and size distribution. Acemoglu and Cao [37] analyze the different innovative behaviors of new entrants and incumbent firms by building an extended Schumpeter growth model with innovation heterogeneity, depict the growth dynamics of firms under general equilibrium conditions, and analyze the impact of different innovative behaviors on the growth dynamics of firms. From the empirical perspective, the analysis regarding innovation and R&D effects on firm growth is also extensive [38] . Generally speaking, there are two main conclusions about whether innovation can promote firm growth. One is that innovation has a positive and significant impact on firm growth. For example, Falk [27] finds that R&D innovation investment has a significantly positive impact on firm growth based on a study using the data of Austrian firms from 1995 to 2006. Capasso et al. [39] use the data of Dutch firms during the period 1996-2011 with quantile regression method, and find that R&D investment in technological innovation has a positive and statistically significant impact on the firm's growth rate in 90% quantiles. Others believe that there is an insignificant or even a negative impact relationship between firm innovation and firm growth. For example, Liu et al. [40] find that R&D investment has long-term benefits for firm growth by using the data of electronic firms in Taiwan from 1990 to 1994. However, short-term R&D investment is not important for firm growth. Boermans and Roelfsema [41] study the internationalization, innovation and growth of small firms based on data from 150 Dutch small firms participating in export promotion projects. They find that internationalization directly or indirectly promotes the growth of firms through innovation, but the direct impact of innovation on the growth of small firms is not obvious. It can be seen that the impact of innovation on firm growth is not conclusive. Therefore, it is necessary to undertake an empirical study on the impact of innovation on the growth of the new generation IT industrial firms in China.
Mark-up represents the ratio of product price to marginal cost, which is an important index to measure firm's profitability. Its index can reflect not only the level of a firm's productivity (reflected by marginal cost), but also firm's product quality (reflected by product price), so it can comprehensively and accurately measure a firm's market monopoly power [42] . It is one of the important symbols of a firm's dynamic competitiveness. The reason why firms can dominate the development pattern of the industry is that they have formed the dynamic competitiveness of "high mark-up, high profit and continuous innovation" [43] . However, due to the difficulty in obtaining and measuring product price and marginal cost, the estimation of mark-up has always been a difficult problem in the study of industrial organization. At present, there are two main methods for calculating firm's mark-up. The first is the accounting method, which uses data such as wage cost, raw material cost and revenue to calculate the mark-up. Early studies mainly use this method, such as Domowitz et al. [44] which use this method to calculate the mark-up of American manufacturing industry, and study the relationship between business cycle and industrial mark-up. The second is the method used by the NEIO [45] , which has been developed in recent years. The basic idea is to calculate the mark-up by estimating the production function, demand function and elasticity under the framework of market equilibrium analysis. Although the accounting method makes it easy to calculate the mark-up, there are differences between accounting variables and economic variables because of some indicators. More importantly, there is the possibility of artificial changes in accounting data [46] . NEIO method is based on mathematical model deduction, which calculates the mark-up by using the information of demand and/or supply side. The method is more scientific and reliable. In recent years, many studies have been carried out on mark-up, which are relatively concentrated in the field of international economy and trade. For example, De Loecker and Warzynski [47] , based on the pioneering research of Hall [48] , use the semi-parametric method in Levinsohn and Petrin [49] to better deal with the deviation measurement of mark-up caused by unobservable factors. They calculate a firm's mark-up and discuss the relationship between mark-up and export. Brandt et al. [50] study the impact of trade liberalization on the innovation and mark-up of China's firms. However, the existing literature lacks empirical studies on the impact of the mark-up on firm growth. In view of this, we will use the NEIO method to measure firm's mark-up, and empirically examine the impact of mark-up on the growth of China's new generation IT industrial firms.
Thirdly, the related literature is involved in studying the relationship between innovation and mark-up. The main purpose of a firm's innovation investment is to obtain monopoly rent [23, 51] , so it can increase the rate of a firm's premium. From the perspective of influence channels, there are two main channels. One is the price channel. Through innovation, a firm can improve product quality and raise product price. Therefore, a firm's mark-up is constantly improved [52] . The second is the cost channel. Innovation has size effect. The results of any knowledge and technology innovation will be disseminated and shared among different branches. Therefore, the larger the firm size, the lower the firm marginal cost of innovation. With the decrease of production cost, the improvement of operation efficiency and the increase of product market demand, the mark-up will be improved [53] . At present, the impact of innovation on a firm's mark-up has also been studied. For example, Liu and Huang [54] use the data of China's industrial firms from 2001 to 2007 to study empirically the impact of product innovation on a firm's mark-up. The results show that product innovation can significantly improve a firm's mark-up. We will undertake an empirical study on whether the new generation IT industrial firm innovation in China has indeed improved its mark-up.
Fourthly, there is some recent literature related to our topic which inspires our study. Barba et al. [55] study 871 firms in Spain and find that the intensity of a firm's adoption of information and communications technologies (ICT) has a significant and positive effect on the firm performance in terms of reducing business costs, increasing income, and improving productivity and so on. The results in Barba et al. [55] surport the findings by Torrent-Sellens and Díaz-Chao [56] as well as Venturi [57] . While Ulmanis and Denin , š [58] find no significant changes are reported in ICT use by Latvian firms in the time period 2008-2011, they observe that the large number of ICT users in general do receive greater increased opportunities from ICTs for facing up to financial crisis challenges. Empirical evidence on the effect of ICT at firm level is mixed and inconclusive [59] , therefore, future work should address this topic further.
The above literature provides abundant and useful material for our study. Referring to the above literature, we focus on studying the impact of innovation and mark-up on firm growth in China's new generation IT industry.
Econometric Models, Variables and Data

Model Specification
Based on Gibrat's law, we set up econometric models to analyze empirically the effects of innovation and mark-up on the growth of China's new generation IT industrial firms. The basic econometric models are established as follows:
lnSizerate it = β 0 + β 1 lnMarkup it + β 2 lnSize it-1 + β 3 lnAge it-1 + β 4 lnSize 2 it-1 + β 5 lnAge 2 it-1
where the explained variable lnSizerate it is the growth rate of firm i at the time t both in model (1) and model (2) . In model (1), the explanatory variable lnTfp it indicates the firm's productivity and is used to examine the effect of firm innovation on firm growth. In model (2), the explanatory variable lnMarkup it indicates the firm's mark-up and is used to examine the effect of a firm's market power on firm growth. The main control variables include firm size lnSize it-1 , firm age lnAge it-1 and their quadratic terms lnSize 2 it-1 and lnAge 2 it-1 as well as their interaction term lnSize it-1 × lnAge it-1 . Other control variables are the firm's capital-labor ratio lnKL it and export dummy variables D_Ex. ω f captures firm's ownership fixed effects which control the nature of the firm's ownership; η g captures firm's regional fixed effects which control firm's regional characteristics; ξ h captures firm's industry fixed effects which control the firm's industry characteristics; µ i captures firm's individual fixed effects which control the firm's individual effects; ν t captures firm's year fixed effects which control the firm's time effects (Where the firm's ownership can be roughly divided into 10 types according to the type of registration of industrial firms, such as limited liability, limited shares and private firms and so on. According to the general standard, mainland China contains 31 provinces, municipalities and autonomous regions. According to the national economic industry classification code (2002 Edition), C40 can be divided into 21 small industries. As the industry classification before 2002 is different from that after 2002, we adjust the industry classification. In the paper, there are 16 industry classifications after the adjustment.). ε it is the error term. Using models (1) and (2), we can test Gibrat's law and analyze empirically the effects of innovation and mark-up on the growth of new generation IT industrial firms in China. In which the test of Gibrat's law is mainly judged by the estimation coefficient of firm size on firm growth. If it is significantly not zero, Gibrat's law is rejected; otherwise, Gibrat's law is accepted.
Variables
(1) Firm size (lnSize it ) and firm's growth rate (lnSizerate it ) Firm size lnSize it is measured by logarithm of the firm's employment lnEmp it , logarithm of the firm's total assets lnTtast it and logarithm of the firm's total revenue lnRevenue it . A firm's growth rate lnSizerate it is expressed by the change rate of firm size, i.e., lnSizerate it = lnSize it − lnSize it-1 . Accordingly, a firm's growth rate is measured by the growth rate of the firm's employment lnEmprate it , the growth rate of the firm's total assets lnTtastrate it and the growth rate of the firm's total revenue lnRevenuerate it .
(2) Firm innovation (lnTfp it ) Measurement of the innovation is critical for both practitioners and academics, and different innovation measurements are used in different situations. For example, R&D investment is frequently used as innovation input; patent data and numbers of new products are widely accepted as proxy measures for innovation output. Indeed, the term "innovation" is notoriously ambiguous and lacks either a single definition or measure [60, 61] . In our paper, based on the NEIO method, we use a logarithm of the firm's total factor productivity lnTfp it to measure the level of firm innovation. For the estimation, existing studies show that semi-parametric methods such as the Olley-Pakes (OP) and Levinsohn-Petrin (LP) methods, can better solve endogeneity and sample selection problems than other traditional measurement methods [49, 62] . Compared with the OP method which uses investment as an agent variable of unobservable productivity disturbance factors, LP method has relative advantages in estimation by using intermediate input. However, due to the correlation between labor input and intermediate input, the first stage estimation of the LP method may produce multiple collinearity problems. Ackerberg et al. [63] improve the LP method and propose the Ackerberg-Caves-Frazer (ACF) method. In the first stage of estimation, labor input is incorporated into the decision-making demand function of intermediate input to overcome the multiple collinearity problems. Compared with the OP and LP methods, the ACF method has significant advantages in dealing with endogeneity, selection bias and missing variables bias. In view of this, we mainly choose the ACF method to estimate the firm's productivity, and establish an econometric model by using the translogarithmic production function.
where Y it indicates the total output measured by firm's total revenue; L it indicates the labor input measured by firm's employment; K it indicates the capital stock measured by the net value of fixed assets; and M it indicates the intermediate input. Error terms include the unobservable random perturbation term ω it which can affect input decision-making and the random perturbation term ν it which is not related to input. The key difference between them is that ω it is a state variable that can affect the input decision-making of producers. This will lead to endogeneity problems in production function estimation. If the simultaneity between ω it and input is neglected, the estimation will be inconsistent. Therefore, like the LP method, when using the ACF method to estimate the production function, we use logarithm of intermediate input lnM it as the proxy variable of unobservable productivity. Then, we can obtain the firm's productivity lnTfp it based on the estimation results. It should be pointed out that in order to make the estimation more accurate, we also use the method in Lu and Yu [64] and control the influence of factors such as export demand, industry characteristics, regional differences and year effects. In addition, for firm innovation, we also use firm's labor productivity lnYL it as a substitution variable to carry out the robustness tests. Where firm's labor productivity is measured by logarithm of the ratio of firm's total revenue to firm's employment. According to De Loecker and Warzynski [47] , we use the production function estimation to calculate the firm's mark-up based on intermediate inputs, assuming that the quadratic differentiable production function of the firms is:
Then the Lagrangian function of cost minimization can be expressed as:
where r it indicates the price of capital, w it indicates the price of labor, i.e., firm wage, P M,it indicates the price of intermediate inputs. Then we can obtain the first derivative of intermediate inputs in Equation (5) as follows:
where
is the firm's marginal cost for a given level of output, the firm's mark-up can be defined as the ratio of the price to the marginal cost, i.e., Markup it = P it λ it . In Equation (6) ,
is the output elasticity of intermediate input
. Therefore, the firm's mark-up can be defined as:
Equation (7) shows that for calculating the firm's mark-up, the output elasticity of intermediate input θ M it and the share of intermediate input in total revenue α M it need to be estimated. In this paper, the firm's mark-up takes its logarithmic form lnMarkup it , so we can get:
The output elasticity of intermediate input θ M it is derived from the estimated production function (3) , that is: The income share of intermediate inputsα M it is calculated directly from the data in this paper, that is:
where P M,it M it is measured by the nominal value of firm's intermediate input, P it Y it is measured by the nominal value of firm's total revenue. In addition, we also use the net profit rate of total assets ROA it as a substitution variable for the firm's mark-up to check the estimation robustness. ROA it is measured by the ratio of the net profit to firm's total assets.
(4) Firm age (lnAge it )
Firm age lnAge it is calculated according to its establishment period and observation period. It is expressed in logarithmic terms in the model. Firm age can be regarded as an agent variable of "learning by doing" effect in the growth dynamics of the firms [16] . Jovanovic's "learning" theory emphasizes the importance of market selection mechanism on firm growth. According to the research, under the market competition mechanism, firms with higher efficiency grow faster. The growth rate of large-scale firms is lower because of their lower efficiency, and the growth rate of small-age firms that can survive is higher because of their higher efficiency. Firm growth is not only affected by firm size, but also related to firm age. In view of this, we add firm size lnSize it-1 , firm age lnAge it-1 and their quadratic terms lnSize 2 it-1 and lnAge 2 it-1 as well as their interaction term lnSize it-1 × lnAge it-1 to examine the effects of firm size and firm age on the growth of the new generation IT industrial firms. At the same time, in order to investigate the effects of firm size and firm age in the last period on the current growth rate of the firm, we use the first-order lag value of the firm size and firm age to study the impact of the firm size and firm age in last period on the current growth rate of the firm.
(5) Capital-labor ratio (lnKL it ) and export dummy variables (D_Ex) Capital-labor ratio lnKL it is measured by logarithm of the ratio of the net value of fixed assets to the firm's employment. According to the suggestions of Doms et al. [65] , Yang and Huang [66] , adding capital-labor ratio to the firm growth regression model can explain the heterogeneity of the firms. The export dummy variable D_Ex indicates whether a firm is an export firm. When the firm is an export firm, it is 1, otherwise it is 0.
Data
The data in this paper are mainly from the Annual Survey of Industrial Firms (ASIF) published by the National Bureau of Statistics of China during the period 2000-2007. The database covers all state-owned industrial firms and non-state-owned industrial firms above scale (that means the industrial firms with scale above a certain level.). It has the characteristics of large sample size, complete information and reliable sources, and is widely used by economists. The data processing is as follows: firstly, we merge the cross-section data from 2000 to 2007 into a panel dataset according to the information of firm code, firm name, legal representative and area code by using the method in Brandt [67] . Secondly, to obtain a clean sample and rule out outliers, we delete the following kinds of observations which do not obviously accord with the facts from the original data set: (1) observations whose values are zero or negative (such as the values of firm's annual total assets, total revenue, employment, industrial output value, industrial value-added, original value of fixed assets and net value of fixed assets, as well as total wages, welfare and intermediate input and so on); (2) misclassified observations whose operation sizes are clearly smaller than the classification standard of "above scale" firms, such as the value of total revenue is less than 5 million Yuan, original value of fixed assets is less than 1 million Yuan, and employment is less than 30 people; (3) observations for which one of the following is true: total assets are less than current assets, total assets are less than the original value of fixed assets, total assets are less than the net value of fixed assets and accumulated depreciation is less than the depreciation in current year. Thirdly, we drop the firms' data from other industries in the industrial firms' database, and select the communication equipment, computer and other electronic equipment manufacturing firms with a two-digit industry code of C40 as the sample of the new generation IT industrial firms in China, including the data of 16 four-digit industries. (According to the national economy industry classification code (2002 edition) C40 can be divided into 21 sub-categories. Because the industry classification standards before 2002 and the industry classification standards after 2002 have changed, this paper adjusts the industry classification according to Brandt et al. [67] .) Through the above selection process, we obtain 33,284 observations in total. It should be pointed out that when using various firms' indicators to construct variables, the relevant price indices are selected to make some suitable adjustments. (Where output price index and input price index come from Brandt et al. [67] , and fixed asset investment price index is from China Statistical Yearbook over the years.) Data descriptive statistics of the main variables are shown in Table 1 . Notes: The unit of total assets, total revenue and net value of fixed assets is 1000 Yuan, the unit of employment is people, and the unit of net profit rate of total assets is percent.
Empirical Results and Their Analysis
Basic Model Estimation and Analysis
We run OLS regressions to estimate the basic models (1) and (2) by using the growth rate of the firm's employment, total assets and total revenue as the explained variables respectively. Table 2 reports the regression results. Firstly, we analyze the effect of innovation on the growth of the new generation IT industrial firms. The results reported in column (1)- (3) of Table 2 show that the effect coefficient of innovation on the growth rate of the firm's employment is negative and significant, the effect coefficient on the growth rate of the firm's total assets is insignificant, and the effect coefficient on the growth rate of the firm's total revenue is positive and statistically significant. This result shows the stylized facts that innovation has an impact on the growth of new generation IT industrial firms with typical technology-intensive characteristics: the increase of productivity or innovation will increase output and reduce labor input. Secondly, we analyze the effect of the firm's mark-up on the growth of the new generation IT industrial firms. The results reported in columns (4)-(6) of Table 2 show that the effect coefficient of the firm's mark-up on the growth rate of the firm's employment is negative and significant, while the effect coefficients on the growth rate of the firm's total assets and total revenue are positive and significant. This result shows the stylized facts of the effect of the mark-up on the firm's growth of the new generation IT industry: increasing the firm's market power will reduce the firm's labor input, and increase the firm's capital input and revenue output. In addition to the differences in the impact coefficient of capital investment, the impact of mark-up on the growth of new generation IT industrial firms is similar to that of innovation on the growth of new generation IT industrial firms. Thirdly, for the regression results of control variables, the influence coefficient of firm size on firm growth is negative and significant, which indicates that the relationship between firm size and firm growth in the new generation IT industry does not follow Gibrat's law. The effect coefficient of the quadratic term of firm size on firm growth is positive and significant; the effect coefficient of firm age on firm growth is insignificant or negative. The quadratic term of firm age has a negative and significant impact or has no significant impact on firm growth; the interaction between firm size and firm age has a positive and significant impact on firm growth. After controlling for other variables, the marginal effects of firm size and firm age on firm growth can be respectively expressed as E Size = ∂ lnSizerate it /∂ lnSize it-1 and E Age = ∂ lnSizerate it /∂ lnAge t-1 . At the mean of the sample, firm size has a negative and significant effect on firm growth, while firm age has a positive and significant effect on firm growth. This result is not entirely consistent with the prediction of Jovanovic's "learning" theory. Relatively speaking, the efficiency of large-size firms is low, and their growth rate is also low under the market selection mechanism which does not comply with Gibrat's law. The result indicates that there is "size dependence" in the new generation IT industrial firms. As a new strategic industrial firm, the new generation IT industrial firm has the characteristics of rapid industrial overlap and short product life cycle. The longer the survival time of the firm, the more adaptable, more managerial experience. and higher production efficiency it possesses. Therefore, firm age can promote the firm's growth, there is no "age dependence", which is inconsistent with Jovanovic's "learning" theory prediction. The increase of the capital-labor ratio will reduce the firm's employment and increase the firm's total assets, but it has no significant impact on the total revenue of the firms. The increase of export demand will significantly and positively affect the growth rate of the new generation IT industrial firms, which shows that the growth of the new generation IT industrial firms has export-oriented characteristics. Notes: (1) T statistics are in parentheses, and ***, ** and * represent the significant levels of 1%, 5% and 10% respectively. (2) After controlling other variables, the marginal effects of firm size and firm age on firm's growth rate can be expressed as E Size = ∂ lnSizerate it /∂ lnSize it-1 and E Age = ∂ lnSizerate it /∂ lnAge t-1 respectively.
Robustness Checks
For the robustness checks of the estimation results, we estimate the models in the following two respects: firstly, we use the substitution variables of the main variables to regress the models; secondly, we consider the endogeneity problem and use the instrumental variables to regress the models.
Estimation with Substitution Variables
Regarding the substitution variables, we use the firm's labor productivity as the variable of firm innovation, and use the firm's net profit rate of total assets to measure the firm's mark-up. Table 3 reports the estimation results with the substitution variables. The results show that labor productivity has a negative and significant impact on the firm's employment growth rate, while it has a positive and significant impact on the growth rates of the firm's total assets and total revenue; the firm's net profit rate has no significant impact on the firm's employment growth rate, but has a negative and significant impact on the growth rate of the firm's total assets, while it has a positive and significant impact on the growth rate of the firm's total revenue. Compared with the regression results of the basic models, the results show that the impacts of innovation and mark-up on employment growth and total revenue growth of the new generation IT industrial firms are basically the same, while the impacts on the growth rate of firm's total assets are different. An important reason for the inconsistency may be that the endogeneity of the model leads to the inconsistency of OLS regression. Regarding of this, the following instrument variables will be used to re-estimate the models. The results of the estimation of the related control variables are basically consistent with those of the basic model, and they will not be analyzed or listed in this paper. Notes: T statistics are in parentheses, and ***, ** and * represent the significant levels of 1%, 5% and 10% respectively. 
Treatment of Endogeneity Problems: IV-2SLS Estimation
In reality, for the new generation IT industrial firms, firm innovation will affect firm growth, in turn, firm innovation will also be affected by firm growth. Similarly, there is also an interactive relationship between the firm's mark-up and growth. Because of the possible causal relationship between innovation, mark-up and firm growth, there will be an endogeneity problem in explanatory variables, which leads to the inconsistency of OLS regression. For the treatment of endogeneity problems, we use IV-2SLS to estimate the models. For the selection of instrumental variables, firstly, we choose the lag value of the firm's productivity (lnTfp it ) and mark-up (lnMarkup it ) as instrumental variables. Because the lag values of productivity and mark-up are highly correlated with the current values, they do not directly affect the current growth rate of the firms. Therefore, they can be used as instrumental variables. In this paper, the first-order lag values of lnTfp it and lnMarkup it (lnMarkup it-1 and lnMarkup it-1 ) are selected as the instrumental variables. Secondly, we choose the average value of the firm's productivity and mark-up in each region (ln T f p it,reg and ln Markup it,reg ) as instrumental variables. Because the average value of the firm's productivity in each region ln T f p it,reg and the firm's productivity lnTfp it are highly correlated while the relationship between the average value of the firm's productivity in each region ln T f p it,reg and the growth rate of individual firms is relatively weak. Therefore, ln T f p it,reg can also be used as the instrumental variable of ln T f p it . Similarly, ln Markup it,reg can also be used as the instrumental variable of lnMarkup it . Considering the lag effect of the variables, we choose first-order or second-order lag average values of the firm's productivity and mark-up in each region as the instrumental variables. In this paper, when we make IV-2SLS estimations, we use the above two instrumental variables at the same time. Table 4 reports the IV-2SLS regression results. The Hausman test shows that there are significant differences between OLS estimation and IV-2SLS estimation, which can indicate that there exist the endogeneity problems in OLS estimation. The test results of Anderson Canon. Corr. LM statistics show that there are endogeneity problems in explanatory variables; Cragg-Donald Wald F statistics show that the selected instrumental variables are highly correlated with the explanatory variables, and there are no problems of weak instrumental variables; Sargan test results show that there are no over-identifying problems, indicating that the selected instrumental variables are effective. IV-2SLS regression results show that innovation has no significant impact on the employment growth rate and the total assets growth rate of the new generation IT industrial firms, but has a positive and significant impact on the growth rate of the firm's total revenue. Compared with OLS estimation results, it has reduced the significant level of impact of innovation on the firm's employment growth rate, while it has increased the effect of innovation on the growth rate of the firm's total revenue. Compared with OLS regression, the effects of mark-up on the growth rate of the firm's employment and total revenue are increased, while the effect of mark-up on the growth rate of the firm's total assets is insignificant. The regression results of the related control variables are basically the same as that of OLS regressions, and will not be analyzed or listed in this paper.
It can be seen that using instrumental variables to overcome the endogeneity problem, the estimation results show that innovation and mark-up have positive and significant effects on total revenue growth rate of the new generation IT industrial firms, but have no significant or significantly negative effects on the growth rate of firm's employment and total assets (The result about the effect of innovation on the growth rate of the new generation IT industrial firms is somewhat different from Aldieri et al. [68] , on the basis of European, Japanese and American firms between 2002 and 2010, they find that there is a positive and significant impact of environmental spillovers on firms' employment levels.). Moreover, using IV-2SLS regression improves the effect coefficient of innovation and mark-up on the growth rate of the firm's total revenue. The above results show that improving firm innovation and market power can improve the output of the new generation IT industrial firms, but the impact on the firm's input is not significant or negative. On the one hand, with the increase of innovation or market power, the use of labor and capital will be saved because of the improvement of technological innovation or the enhancement of monopoly competitiveness. On the other hand, with the increase of innovation or market power, the market scale will be enlarged, the output will be raised and the input of firms will be increased. In these two aspects, innovation and mark-up have a significantly positive impact on firm's output, but have no significant or negative impact on firm's input. This is more prominent for the new generation IT industry. Notes: T statistics are in parentheses, and ***, ** and * represent the significant levels of 1%, 5% and 10% respectively.
Test of the Relationship between Innovation and Firm's Mark-Up
The above research results present that the impacts of innovation and mark-up on the growth of new generation IT industrial firms are similar. A further research question is: what is the relationship between innovation and mark-up, or can innovation really improve the mark-up of the new generation IT industrial firms? In Figure 1 , the scatter plots and fitting curves on innovation and mark-up in (a) and (b) show that there is a positive correlation between firm innovation and mark-up in the new generation IT industry, whether from firm level or from region level. According to the figure analysis, we can preliminarily believe that the new generation IT industrial firm innovation can promote the firm's mark-up.
In order to empirically test the impact of innovation on mark-up of the new generation IT industrial firms, we establish the following econometric model to analyze: Notes: T statistics are in parentheses, and ***, ** and * represent the significant levels of 1%, 5% and 10% respectively.
It can be seen that using instrumental variables to overcome the endogeneity problem, the estimation results show that innovation and mark-up have positive and significant effects on total revenue growth rate of the new generation IT industrial firms, but have no significant or significantly negative effects on the growth rate of firm's employment and total assets (The result about the effect of innovation on the growth rate of the new generation IT industrial firms is somewhat different from Aldieri et al. [68] , on the basis of European, Japanese and American firms between 2002 and 2010, they find that there is a positive and significant impact of environmental spillovers on firms' employment levels.). Moreover, using IV-2SLS regression improves the effect coefficient of innovation and mark-up on the growth rate of the firm's total revenue. The above results show that improving firm innovation and market power can improve the output of the new generation IT industrial firms, but the impact on the firm's input is not significant or negative. On the one hand, with the increase of innovation or market power, the use of labor and capital will be saved because of the improvement of technological innovation or the enhancement of monopoly competitiveness. On the other hand, with the increase of innovation or market power, the market scale will be enlarged the output will be raised and the input of firms will be increased. In these two aspects, innovation and mark-up have a significantly positive impact on firm's output, but have no significant or negative impact on firm's input. This is more prominent for the new generation IT industry.
The above research results present that the impacts of innovation and mark-up on the growth of new generation IT industrial firms are similar. A further research question is: what is the relationship between innovation and mark-up, or can innovation really improve the mark-up of the new generation IT industrial firms? In Figure 1 , the scatter plots and fitting curves on innovation and mark-up in (a) and (b) show that there is a positive correlation between firm innovation and markup in the new generation IT industry, whether from firm level or from region level. According to the figure analysis, we can preliminarily believe that the new generation IT industrial firm innovation can promote the firm's mark-up.
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In order to empirically test the impact of innovation on mark-up of the new generation IT industrial firms, we establish the following econometric model to analyze:
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where the explained variable is lnMarkupit, the explanatory variab variables include firm size lnSizeit-1, firm age lnAgeit-1 and their quadrati 1 as well as their interaction term lnSizeit-1×lnAgeit-1. Other control variabl ratio lnKLit and export dummy variables D_Ex. ωf captures the owners
where the explained variable is lnMarkup it , the explanatory variable is lnTfp it . The main control variables include firm size lnSize it-1 , firm age lnAge it-1 and their quadratic terms lnSize 2 it-1 and lnAge 2 For the estimation of model (11), considering the endogeneity problem caused by the causal relationship between firm innovation and firm's mark-up, we mainly use IV-2SLS to estimate, and give the results of OLS estimation as a comparison. Similarly, in order to use reasonable instrument variables, we also choose the first-order lag value or the second-order lag value of firm innovation variables and the first-order lag value or the second-order lag value of the regional mean of firm innovation variables as instrument variables. The estimation results are shown in Table 5 . The results show that innovation has a positive and significant impact on the firm's mark-up in the new generation IT industry. The results of IV-2SLS estimation show that the selection of instrument variables is effective. Compared with OLS estimation results, IV-2SLS method overcomes endogeneity problem and improves the effect of innovation on the firm's mark-up in the new generation IT industry. This result shows that technological innovation or productivity improvement of new generation IT industrial firms can improve their profitability or monopoly market power. The estimation results of relevant control variables, can be anylized as following. At the sample mean, the firm's employment size has a significantly negative impact on the mark-up of the new generation IT industrial firms, while the firm's total assets and total revenue size have a positive and significant impact on the mark-up of the new generation IT industrial firms. The results show that increasing the employment input of the new generation IT industrial firm will reduce the firm's mark-up, while increasing the firm's total assets and total revenue can improve the firm's mark-up. Moreover, firm age consistently has a positive and significant impact on the firm's mark-up. The result shows that the older the firm is, the greater its market power will be. Considering the influence of firm age on the firm's growth rate, it can be seen that survive longer is more beneficial for the new generation IT industrial firms. The capital-labor ratio of the firm has no significant or positive effect on the firm's mark-up of new generation IT industry. The result indicates that the mark-up of a new generation IT industrial firms is affected by the allocation of firm's resources. Compared with the increase of labor input, the increase of capital input is more likely to increase the firm's mark-up. The export demand of the firms is conducive to the growth of the new generation IT industrial firms, while it has a negative and significant impact on mark-up of the new generation IT industrial firms. The result indicates that the more developed export trade, the more open the economy, the stronger the market competition, the lower the profit margin or mark-up of the new generation IT industrial firms. For the estimation of model (11), considering the endogeneity problem caused by the causal relationship between firm innovation and firm's mark-up, we mainly use IV-2SLS to estimate, and give the results of OLS estimation as a comparison. Similarly, in order to use reasonable instrument variables, we also choose the first-order lag value or the second-order lag value of firm innovation variables and the first-order lag value or the second-order lag value of the regional mean of firm innovation variables as instrument variables. The estimation results are shown in Table 5 . The results show that innovation has a positive and significant impact on the firm's mark-up in the new generation IT industry. The results of IV-2SLS estimation show that the selection of instrument variables is effective. Compared with OLS estimation results, IV-2SLS method overcomes endogeneity problem and improves the effect of innovation on the firm's mark-up in the new generation IT industry. This result shows that technological innovation or productivity improvement of new generation IT industrial firms can improve their profitability or monopoly market power. The estimation results of relevant control variables, can be anylized as following. At the sample mean, the firm's employment size has a significantly negative impact on the mark-up of the new generation IT industrial firms, while the firm's total assets and total revenue size have a positive and significant impact on the mark-up of the new generation IT industrial firms. The results show that increasing the employment input of the new generation IT industrial firm will reduce the firm's mark-up, while increasing the firm's total assets and total revenue can improve the firm's mark-up. Moreover, firm age consistently has a positive and significant impact on the firm's mark-up. The result shows that the older the firm is, the greater its market power will be. Considering the influence of firm age on the firm's growth rate, it can be seen that survive longer is more beneficial for the new generation IT industrial firms. The capital-labor ratio of the firm has no significant or positive effect on the firm's mark-up of new generation IT industry. The result indicates that the mark-up of a new generation IT industrial firms is affected by the allocation of firm's resources. Compared with the increase of labor input, the increase of capital input is more likely to increase the firm's mark-up. The export demand of the firms is conducive to the growth of the new generation IT industrial firms, while it has a negative and significant impact on mark-up of the new generation IT industrial firms. The result indicates that the more developed export trade, the more open the economy, the stronger the market competition, the lower the profit margin or mark-up of the new generation IT industrial firms. Notes: (1) T statistics are in parentheses, and ***, ** and * represent the significant levels of 1%, 5% and 10% respectively. (2) After controlling other variables, the marginal effects of firm size and firm age on the firm's mark-up can be expressed as E Siz e = ∂ lnMarkup it /∂ lnSize it-1 and E Age = ∂ lnMarkup it /∂ lnAge t-1 respectively.
Conclusions and Policy Recommendations
In the 21st century, human society has entered the era of the knowledge economy and an information technology world. The rapid development of information technology is changing people's production, living and consumption styles. China's new generation IT industry has achieved rapid development. The firm's innovation ability is the crucial to gain competitive advantage and growth. Porter [69] , an economist, put forward the concept of "innovation" by using diamond theory and competitive advantage as the research tools. He believes that innovation is one of the main sources of competitive advantage. However, firm innovation has the characteristics of high risk, high transformation cost and positive externalities. It is precisely because of these characteristics that whether technological innovation and the competitive advantages brought by it can really effectively promote firm growth deserves in-depth study, especially for the new generation IT industrial firms which are technology-intensive. In view of this, based on Gibrat's law, we make an empirical study on this issue using the data of the new generation IT industrial firms in China during the period 2000-2007. The empirical results show that innovation and mark-up can significantly improve the output of the new generation IT industrial firms and reduce the input of the firms. There is a significantly positive correlation between innovation and mark-up. In addition, our results also show that firm size has a negative and significant effect on firm growth, while firm age has a positive and significant effect on firm growth. The increase of capital-labor ratio will reduce the firm's employment growth and promote the increase of the firm's total assets, but have no significant impact on the firm's total revenue growth. Although export demand will positively affect the firm's growth rate, the increase of export competition will also reduce their profit rate or mark-up.
Based on the above results, we put forward the following policy recommendations. Firstly, it should promote the growth of the new generation IT industrial firms by innovation-driven processes. From the firm itself, it should improve the ability of independent innovation to promote the growth of the firms. From the government level, it should create and cultivate a good market environment for firms to innovate, enhance the strength of the firms to implement innovation support, and promote the firms to carry out independent innovation. Secondly, it should improve the profitability or market power of the new generation IT industrial firms to promote their growth. Promoting the growth of the new generation IT industrial firms requires a certain monopoly competitive advantage and needs to improve market power. Technological innovation is an important way to improve market competitiveness. Thirdly, from the evolution law of firm growth, the larger the firm size, the lower the firm's growth rate, and the older the firm, the higher the firm's growth rate. Therefore, on the one hand, it should reduce the dependence of firm growth on its size through market selection mechanism. It should not only focus on the growth of large enterprises, but also promote the entry of new firms and pay attention to the growth of small and medium-sized firms. On the other hand, it should improve the survival rate or life cycle of the new generation IT industrial firms through innovation mechanisms to promote the growth of the new generation IT industrial firms. Finally, to promote the growth of the new generation IT industrial firms, it should also pay attention to the different impacts of capital intensity and export demand on the growth of the new generation IT industrial firms.
